Aim: To establish a scoring system for predicting the incidence of postoperative complications and mortality in patients with perforation peritonitis based on the modified physiological and operative severity score for the enumeration of mortality and morbidity (M-POSSUM), and to evaluate its efficacy. Methods: Patients under study, were grouped as those with postoperative complications (n = 35) and those without postoperative complications (n = 35). The period of study was 12 months and the data was analysed retrospectively and prospectively for logistical regression. Patients with age less than 12 years were excluded. Modified POSSUM (M-POSSUM) was used and its efficacy evaluated. Fifteen indices were assessed as part of the scoring system such as age, cardiovascular function, respiratory function, blood test results, endocrine function, central nervous system function, hepatic function, renal function, nutritional status, extent of operative trauma, and course of anaesthesia. Results: Logistic regression analysis yielded statistically significant equations for both morbidity and mortality for comparison of both groups. The predictive accuracy of morbidity equation and mortality equation was 83.6% and 94.1%, respectively. Significant risk factors were found to be age, cardiovascular function, respiratory function, hepatic function, renal function, blood test results, endocrine function, nutritional status, duration of operation, intra-operative blood loss, and course of anaesthesia. These factors were all included in the scoring system. There was significant difference in the scores between the patients with and without postoperative complications, between the patients who died and those who survived with complications, and between the patients who died and those who survived without complications. Conclusion: Our study validates the main perioperative complications of surgery for perforation peritonitis and influencing and non-influencing risk factors, taking into account the scoring system, which are important to the surgeon and the relevant specialist as well. In order to minimize or even avoid complications it is crucial to know these risk factors and strategies to prevent treat or reduce intra-and postoperative complications.
INTRODUCTION
The outcome of all surgical procedures performed, not only depends on the performance of surgeon, but it is clinical status of patient at time of surgery, which largely determines the outcome. Current illness, nature and extent of surgical intervention and co-morbid conditions associated with the patient influence the final outcome.
Perforation peritonitis is one of the most common surgical emergencies we come across. Surgery in patients of perforation peritonitis largely decides the outcome in patients apart from their preoperative physiological status and age.
Various perioperative and preoperative scoring systems are used for quantification of risk associated with surgery such as APACHE, ASA, GCS and POSSUM etc. around the globe.
Modified physiological and operative severity score for risk assessment in patient of perforation peritonitis APACHE (Acute Physiological And Chronic Health Evaluation) and ASA (American Society of Anaesthesiology) are the most common scoring systems that were used by clinician. [1, 2] APACHE is too complex as scoring system and ASA is considered to be too simplistic as well as highly subjective. Therefore, a strong need was felt to develop a system which can ascertain the risk associated with surgical procedure with reasonable accuracy. [1, 2] In 1991, G P Copeland et al., while working in Broadgreen Hospital, Liverpool, UK, devised a Physiological and Operative Severity Score for the enumeration of Mortality and Morbidity (POSSUM). This system was devised from both, a retrospective and prospective analysis of the patient, conducted over the period of six months in general surgery units. This scoring system produced assessment for morbidity and mortality rates which did not significantly differ from observed rates. It was found to be quick, easy to use, can be applied for both elective and emergency work and can accurately predict the outcome. [3] POSSUM scoring system has some limitations as a result of which MODIFIED POSSUM score (Table 1) was developed which predicted the mortality and morbidity accurately. MODIFIED POSSUM Score have been utilised in many conditions such as patients undergoing surgery for carcinoma rectum, abdominal aortic aneurysm repair, hepato-biliary surgery, oesophageal cancer resection.
METHODS AND STUDY DESIGN
From November 2011 to November 2012, patients who underwent surgery for perforation peritonitis in our hospital were retrospectively and prospectively analyzed. The cases were evaluated by history, clinical features and special tests if any required and previous records. Data was analyzed using descriptive statistics. Suitable statistics software was utilized for analysis and was presented in the form of tables, figures, graphs and diagrams whenever necessary.
The relative risk (RR) was analyzed by logistic regression. Eleven significant variables determined were as follows: age, cardiovascular function, respiratory function, blood test results, gastrointestinal function, endocrine function, nutritional status, hepatic function, renal function, type of incision and course of anesthesia.
We compared the M-POSSUM scores of both the groups under study. The scores so deduced for control group were different from those in case group. We were able to use them to predict the morbidity and mortality rates in postoperative patients and determine the accuracy of M-POSSUM in predicting morbidity and mortality.
The morbidity risk was evaluated using the equation: Log(R/1−R) = −7.287 + 0.765M-POSSUM (P = 0.000)
The mortality risk was evaluated using the equation: Log(R/1−R) = −10.000 + 0.681M-POSSUM (P = 0.000).
OBSERVATION
Observed morbidity using M-POSSUM Morbidity equation was 89.81% corresponding to expected morbidity in 19 patients out of 21 patients who died (Table 2) . Similarly, average morbidity risk as calculated by M-POSSUM was 58.12% corresponding to expected morbidity in 28 patients out of 49 patients, who survived.
Observed mortality using M-POSSUM Mortality equation was, 46.98% corresponding to expected mortality in 10 patients out of 21 patients, who died. Similarly, average mortality risk as calculated by M-POSSUM turned out to be 0.4% corresponding to expected mortality in none of the patients out of 49 patients, who survived (Table 3 ).
Expected and observed morbidity using M-POSSUM Morbidity equation in patients with different diagnosis 10.18 patients with gastric perforation, but 14 patients developed complications. In group of ileal perforation, caecal perforation, colonic perforation, intestinal obstruction the expected morbidity rate was 6.41, 0.42, 1.12 and 2.51 patients, but 13, 3, 2, 3 patients observed morbidity respectively. (Table 4) . (Table 5 ).
DISCUSSION
A surgical scoring system provides us with necessary data, analysing which we can identify patients who are most vulnerable for complications and may succumb to death. It should be applicable to the wide range of general surgical procedures, both elective and emergency and should allow prediction of both mortality and morbidity.
In surgery, postoperative morbidity rate ranges 15%-40%. Among patients at the age of 80 years or more undergoing abdominal surgery, the morbidity is higher and the mortality is about 4%. [5] Scoring systems are used to objectively assess and quantify the severity of illness, determine prognosis, guide patient monitoring and treatment, and avoid preventable deaths. Ideally, an effective scoring system should also be able to provide useful comparisons between surgeons, surgical units, hospitals and regions. [5] There have been innumerable attempts to devise scoring systems that are simple enough to be clinically relevant yet thorough enough to accurately predict patient outcomes. Two prime examples are the acute physiology and chronic health evaluation (APACHE) scoring system [6] and the Injury Severity Score that are used in the intensive care and trauma settings. [7] One of the more popular models seen in the surgical literature has been the POSSUM scoring system. [3] In today's era, where the patient's safety and proper management of patients is very important, it is necessary to assess the expected outcome of the procedure performed. Recognising patients, Who are at high risk to develop complication and have high risk of mortality, would prompt us to take necessary action and help us in the better management of the patients.
Patients at a higher risk are mostly the elderly, who often suffer from concurrent diseases.
Most routine blood biochemistry tests cannot exactly reflect any organ's physiological status. Tests and special investigations cannot replace detailed case histories and overall clinical examination. Baseline health status, previous complications and concurrent diseases can all be found in case history. [3] It has been accepted that age and morbidity is correlated with mortality. Elderly patients with concurrent diseases are more likely to develop perioperative and postoperative complications. [4] In our study, a significant difference was found in the number of concurrent diseases between the cases and controls. The co-morbid conditions associated with a higher morbidity included high blood pressure, coronary disease, chronic lung disease, diabetes and hepatic cirrhosis.
In our study Total 31 patients were diagnosed to have gastric perforation, 22 were diagnosed to have ileal perforation. There were 3 patients of each appendicular perforation, duodenal perforation, caecal perforation, colonic perforation, intestinal obstruction. There was 1 patient each of stab injury abdomen and blunt trauma abdomen in each of them jejunal perforation was found. In our study, among the 31 patients of pre pyloric perforation 10 patients died, 6 patients died in ileal perforation group, 1 patient died each from caecal and colonic perforation, 3 patients died in patients of intestinal obstruction group.
The complications in 21 patients who died were infection, fistula, pneumonia, respiratory failure leading to multiple organ dysfunction syndromes (MODS), septicaemia and shock.
The complications in 49 patients those survived were, wound infection in 13 patients, respiratory failure in 10 patients, hypotension and septicaemia in 9 patients each, pneumonia in 5 patients, wound dehiscence, deep vein thrombosis (DVT) and pyrexia of unknown origin (PUO) in 1 patients each.
The main causes of death after major surgical procedures are acute respiratory distress syndrome (ARDS), stress ulcer, renal failure, intra-abdominal abscesses, multiple organ dysfunction syndrome (MODS) and systemic inflammatory response syndrome (SIRS). [4] In a study of Lian-An Ding, et al., they found that, the complications in 16 patients who died out of 84 patients under study, were infection, fistula, and haemorrhage leading to MODS and shock. [4] The factors with the highest correlation with death were blood pressure, electrocardiographic activity during anaesthesia, hepatic function, renal function, nutritional status, gastrointestinal function and volume of intraoperative blood loss. Surgeons should therefore improve or correct such abnormalities before operation, to prevent complications, and should promptly identify and manage perioperative and postoperative complications. [4] In contrast to APACHE and POSSUM, the present scoring system is based on GCS, APACHE and POSSUM, supplemented with the following indices: hepatic function (bilirubin), blood glucose level, gastrointestinal function and nutritional status (albumin). However, body temperature, heart rate, sodium and potassium, which are almost always normal preoperatively in general surgery, are not considered. [4] POSSUM is limited by its somewhat subjective nature and incomplete evaluation of cardiac signs. Modified POSSUM (M-POSSUM) is a reasonable, practical and objective scoring system that can be used across a broad spectrum of diseases in general surgery. M-POSSUM also takes blood pressure and electrocardiographic activity into consideration during anaesthesia. [5] By using the prediction from individual patients, it is possible to extrapolate from group of patients the likely no. of adverse outcome and thus obtain a risk adjusted quality measure. This measure, the ratio of observed number of outcomes to predicted number of adverse outcome (O/E ratio), can be used to assess difference between surgeons and to observe changes over time. A ratio of 1.00 indicate average performance; greater than 1.00, performance worse than expected and less than 1.00, performance better than expected. [5] In our study O/E ratio was described for appropriate category in Table ( 1-4) suggesting that performance better than expected.
The area under the ROC curve reflects the accuracy of prediction. In general, the accuracy is low when the area is in the range of 0.5-0.7, intermediate when the area is between 0.7 and 0.9, and high when the area is greater than 0.9. The ROC curves for morbidity and mortality demonstrate that M-POSSUM is a more accurate predictor than POSSUM. The predictive accuracy for morbidity and mortality is 83.6% and 94.1%, respectively.
Using M-POSSUM, we can obtain a numerical estimate of the health status of an individual patient prior to operation, enabling us to adjust the type and duration of operation and determine reasonably individualized postoperative course, monitoring and treatment so as to decrease morbidity and mortality in general surgery, especially in aged patients.
Though M-POSSUM accurately predicts mortality and morbidity risk, it is not without pitfalls such as-impact of obesity and diabetes are ignored, [8] scoring of some factors requires subjective assessment e.g. peritoneal contamination and intra operative blood loss, poor judgment when surgery is undertaken in poor risk cases where the score would reflect this do not question the wisdom of surgery, is only suitable for patients undergoing operative treatment so it ignores one third of the patients admitted in surgical ward. Scoring of each patient requires a chest x ray, an ECG, various blood tests. For many healthy patients all these tests are not necessary.
CONCLUSION
Morbidity and Mortality scores like APACHE, ASA scoring systems mainly depend on preoperative physiological and investigational criteria. In contrast to that, M-POSSUM takes into account both preoperative and intraoperative factors that determine mortality or morbidity. Using M-POSSUM, we can obtain a numerical estimate of the health status of an individual patient prior to operation, enabling us to adjust the type and duration of operation and determine reasonably individualized postoperative monitoring and treatment so as to decrease morbidity and mortality in general surgery, especially in aged patients. In conclusion, M-POSSUM is more accurate than POSSUM.
